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\l INTRODUCTION . - ^ ' 

In this manual,' .we attempt to help VOCAL author^^to see what 
factors will affect their overall presentation, and give some general 
gui'delines for effective use of VOCAL. It is written by a group of 
'people who Have used VOCAL over the past year to^ write courses in logic, 
proof theory, set theory, probability, ^and social decision theory • Our 
wy-iting has improved gradually as we have gained experience in using, the; 
language.'. We hope to provide /new VOCAL ^authors twith some vicarious 

experience "so that tTheir progress may -tie a little more rapid. - , 

■ , *. ■' . . ' ^» . ■ 

1.1 Course Design \ 
VOCAL is a new language, and as of.'^his writing has only been used 
to present mathet^atical or ^ meta-?nathematical subject maitter,. ..in 
conjunction 'with' a sophisticated automatic proof /checker- Ihis ^type of 
course benefits greatly from an interactive," computer assisted teaching., 
environment. • However, the* recent rise in popularity of "programmed 
instruction^ workbooks for « college-level iiitroduqt cry courses In 
psyclfolo^gy, biology, ,and other subjects- sx^e^ts that WpCAL could also 
be an effective tool for 'non-mathematical courses. Short of experience^ 

- > ^ . • . . • . , 1 ' • \ . 

•I. • ; > • . . , ■ V • ^ 

With other* computer-assisted courseii familiarity with the workbook ;type 
of lirogrammed^ instruction i^ background for designing 

courses to b*e implemented- in VOCAL> \. - ; . • \ 

Freq^uent. so-licitation of • student responses j and a gradual .increase 
in the complexity ■ sklais required ;in-' thos^' ^ responses, are the 

. ■ , , ' ■ '■ : ■• ; ■ "■ . ■ / ■ i •• 

hallmarks , of all programmed in5Crucfi,on. But VOCAL .provides much |more. 
flexibility, .even when restricted to. TTY (teletype), mode, .. than; is 
.possible either in a workbook pr with older CAl author languages. Th^- 
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is especially true in the * analysis of wron^a; re.sponses ' as is made 
apparent* in Section 5, on Questions. While most programmed instruction* 

• has ignored the^ entire area of, diagnosing .errors, and' traditional 

'person-to-person teaching can put . of f 'dealing with specific prpbletns 

.• / . •- < • V * . • . . 

•until they arise, VOCAL writing lets one take the mid road of predicting 

the types of errors, which will, be made, and writing separate responses 

for each anticipated errors In addition, the combination of VOCAL 's 

audio and display facilities enable one to .go' step by step through 

examples of .complicated procedures -in^ a, very natural way. ; Although* it 

is possible to design a course, in the sense -of outlining the topics to 

be covered, without taking into account these ^ features of VOCAL, -your 

course -will have a tighter structure and a more unified style if yoa 

make some decisions about how much error diagnosis will be done, knd 

what kind of' examples will be given, while still in the early stages of 

' ^ . o' ' ' — ■ ; - ' 

* course design. 



«1s 



An obvious but.. important point is that VOCAL is only k tool, a very 
sophisticated' teacl^^ng aid. No amount of proficiency in the language 
can bring direction and structure into a poo-rly desigjred course or make 
sense of a .puddled explanation;. A prospective VOCAL author should have 
(1) a very clear idea of how the course he is writing is org^nized^^ (2> 
a* -skill (or talent) for explaining potentially confusing material in a 

way which students v^ill understand, and (3) a knowledge of how to make 

. ■ - "' . < ^ * ■ * - " . ^ 

the best use^ of the interactive^ capabilities which are- provided by 

^ VOCAL* This manual can only provide help in the latter category. \^ ^ 
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. . ' • , ■ • • • 

1.2' Revlevlii^ ' ^ybuf Work * , , * 

' /" • ^ • . ^ * ^ 

It' is difficult" enough, in iDany cases, to be able ^to effectively 

,. **'«.» ' * 

and objectively review the faults in one's own writings. With the added 
dimensions that one is given in using the . VOCAL • language, this* is 
usually even more difficult. The beginning VOCAL author is often 
oblivf ous to various prpbletns in his organization ^nd use 'of VOCAL which 
make - the present|acion of his work irritating, inefficient, or 
unaesthetic^ CexLtain. approaches he may take will turn out to.be tirae- 
consuming and ^yasteful for him as well. .One partial solution for the 
authot is to always have his work reviewed by a second party. A further 
answer is' supplied the ' oresent manual, which is based upon 

observation ■ of the many sorts of errors made by beginning authors. 
WARNING: Unfinished TVEDIT ^ ' < 



2 •. SPOKEN STRINGS ' ' . . ^ 

It is a hazardous VOCAL practice to assume that^ .the prosody^ pr;ogram 
or the person recording speech se<>ments -for Long Sounds -ric^ will be 

- ' V ' - 

abUe to guess how you want abbreviations, acronyms, or specialxX^mbols 

■ • • . ; ^ ' ■ • ^ . ■ ' / . *^ 

to be pronounced. Conse[quenfcl:y, all such ^words ' should be written out 

explicitly in the fj6rra you intend them ^ to be spoken. ' la particular,' 

anything which is^ to. be speMed aloud should be i/ritten • with spaces 

between the letters. Single quotes should Jje put around the resulting 

phrases to Indicate to the prosody program that they should be parsed as' 

nouns. (Quotes will also warn a t^man reader that something unusual is. 

. \ ^ . ' •. ^ 

coming up.) Here ^re some examples: / • - '« 
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SAD FORM GOOD FORM 

.7 ^point 7;' ^ - 

Rule vAA 'Rule A ' . ^ . 

- ' - X* ^ s ' 'X star" - ^ . ' . • . * . 

' .*2 ' " '"number 2' or 'sharp 2.t- ; ^ 

Dr* Jones' Doctor Jones . ' 

One ~ shburd" "al so" ayo id' includfng " In spe'ec;h' s e gmen ts "abbreviations ^ 

such as- "i.e.". or "e.g.", which are meant for written ' text. Use "that 

is" and "for example" instead. \ . * 

\ . ■ ■ ' - - ■ '. . 

Numbers which^ <are longer tfian one digit should also generally "be 
^written out -as* words (or as combiftations of 'words and single digits). 
No matter what digits-to-words Convention is used by the program, it-is^ 
bound to be inappropriate in. some * contexts. For example, the number 

■ ■ ■■ ■ ;•■/■/ ■ -. ' • ■ 

"205" should probably be read a's "two hundred an.d -slx-.'if --it joqcurred in 

\ \^ the cojntext: ."Last ..year, 206 students enrplled in this course",^ and as 

"two oh six" in the context: "In Lesson 206 we intr<Jduced the Definition 

V of. Subset." The task of making ^such distinctions properly belongs to the 

lesson autlior, rather tha^ the program or the person recording for Long 

Sounds.'^^^ = . ^ - /"^ / ' . ^ 

If Long Sounds mode is to be used, speech segments should be broken 

whenever possible at naturaJj. pauses or constituent boundaries'* Since 

each string is^ recorded Separately, this -practice will make the ^ 

^recording easier fbr a human reader, and the speech will sound more 

* « 

natural when the resulting Long Sounds 'are output* See the sample code 
, ' in Section fot exaraples^*pf properly broken speech segments. 

• • . 1 ■ ^ ' " ■• V - . ' 

' . ■ • • • 



The way in which . multiple-digit numbers are .pronourfced jLn ^ 
'Prosbdy and Spell Mode has been changed several times. Currently, ■*'2a6" j 
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3 DISPLAY FEATURES 

^^^'T : — 



. 3.1 The Screen 



The Dataraedia 'screen holds 24 lines-. When a student Is In a 
lesson, the first line will contain the lesson deader • In addition,* a 



'•Mark Line" is automatically placed between thre scroll region and the 

blackboard (i'.e., template controlled) region. The Mark line is blank 

, until a Q or M opcodeC^ ills^t with a row of wide~ly spaced dotsl This 

leaves ^2. lines to be allocated to the scroll and blackboard regions; 

. ' • ■ ■ * ^ * 

three of these should always be reserved ,for the scroll region sinQe 

prompts such as fche one below take a minimum of three lines: 

IType ESC to continue, -'^A to repeat.] . 

. ..So the maximum number of lines^ which shouW,go In a template is 19. 
This limit can be exceeded, but the prompts 1 will disaopear behind the 
divider line befoirfe 'the student can see /them (if all 22 lin^^are 
included in the t^emplate, even the * will not 'appear). A verbal prompt 
would therefore "have to be included at /the end of each hold. This 
practice would |),robably be very confusing to the student, and should be 
avoided if at all possible. * . i, 

■ . -■ \ ■ ' . ■ - • - . ■ ■ ■ 

Although the source file may be ' written with the maximum- number of 
characters "^per line permissible oj. your system, the coding for VOCAL 
display manipulation limits the width of the students' screen' to 72 



characters. Positioning the TEMCtlAR/fs (*%') used in" the disjxlay region 
on the seventy-third space in the line will help 't<^ remind tfte author 
that his display space is limited to that. , . 



Section 3.2 ,\ ' t^p±n^ in the Scroll Region 

* " . ■ • ' 

^3.2 ' Typin?5; 'in the Scroll Region ^ ^ 

In T and TEM opcodes^ the space immediately following the first 
quotation mark corresponds to the first column of the screen. Since it 
is impossible to put thjLg space on the first column of the source file, 
care must be taken to avoid a "shifted over" effect.* For e^fample, the 
author of the following se^ajprit -may have wanted the first li.ne|t6,be 
longer: 




CODE: 

(E 4) (T "This is a multilitie typed string which will appear on the 
•screen a's having a gap at the end of the first *llne, since that line 
will start at the left margin.") 

OUTPUT: • ^ * - . 

This is a multiline typed string which will appear on the 

screen ak having a gap at the end of th^ first line, si^ice that line 

will st^t at the left margljn-. 

Or/e-way to avqid this problem is to- leave a blank line when ' you 



want to type a multi-line message in the scroll region. Thus: 

(E 4) (T " . ' \\ , , / " ^ 

This is a multi-line typed string which will line up properly ^since 
the first line- is left blank. It>s4^ks neater in the. source fil6 ' 
than making the first line extend 'failibgi/'thaTi^the ones belo>7 it.") 

In fact, you may want to make a practice of putting a blank line even 

above single line st:roll messages, to better separate them from lines 

the student has typed. In some sitnationsj such as typed hints in a 

derivation,, you will want to avoid including these extra lines, since 

they would make the student's work scroll away sooner. In these cases, 

we recommend the following ^^orinat: 

HINT (T ^ . ' ' • / ^ - 

"First derive the formula: •<f6rnula> using an indirect proof.") 

If more ^than one lirfe is to be typed with this format, remember, to 

mentally shift the f irst: lirle one space to the left. 



• '^^ ■ ■ ■ /. ■ ' . 

3.3 • The Format of Template Strings . 

The TEM dpcode Is also sensitive to the way in which the' quotation 
marks are placed. We' recommend using the following format: 
(TEM 

< 1 to 18 lines of text > . ' Z 



This ^.ormat will give a blank line befweeti.the header and tlie ^actual 

, / ' " • 

textT^on ther screen. If the text is to, be doubl^pac^d, then two blank 

line's should' be used to separate header and text. Situations where no 

blank line is wanted will be rare. A possible exception might , be where 

a template willN^ be used to. contain a line or two of auxiliary text 

inside a derive c'lss opcode, since in derivations it is important to 

^ leave" as much scroll space as possible for the student to work in. In 
these causes, the same format which was recommended for the T opcociie 

•should be used. Again, it is impo-rtantf' to remember ' that the top^X^^e 

should be shifted over to the margin. This^ is^ especially true when 

using soibarea markers, since they z'.ust he lined up with the above line. 

For Sample, if we have the follovir*;^ i:o^:nat: 

COM: / . " ■ , > t ' 

(TEM "This line, ''I', is to corr.espo-'d to the one below 

A i ^ ' 

This line,' ^11^ is t correspond to the one above %1 

B ^ ■ , 

li . . ■ ' 

(T (B A B): . ' • .■ . 

then the template that will be printed -but isr ■ ' . ^ ' 

OUTPUT: / : ^- . . . . 

This line, *| is to correspond to the one- below ' 

This line, \L', is to correspond, to the one above . ^ 

Notice tlfat nth^ quotation mark , at the end of the- template string 

should be flush with the left nargin. If any spaces occur before the 
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mark on a new linc^ they will cause a blank line to be printed* If the 
last line of • the template string is a line of area markers, it is also 

• ■ / ' • ■ ■ 

possible to put the second, quotation mark at the very end of this last 
line. It^cannot be placed *at the end of a line of text which is to be 

^displayed, since any character which occurs after the temchar marker on 

; _ / 

the same line is ignored, ^ - ' • . ^ 

• . ' - " . ' \ ■ '■ ' 

These factors are not really 4^y problem for the second string^ of a 

TEM2, since that material will not be appearinj? on the screen as jLt J.s,. 

^ ; ■ ■ 

One note ^ough; two quotation marks printed together^ ("") is VOCAL 's 
way of putting a quote mark within a string-, so the following format 
will not work: ^ > 

<template string tiext> V. 
\ ^ <overtype string text> 



3. 4 ' Mn'emonic Area Names . . y 

Generally, when you are writing the display actions for a template, 

the templa;te string itself will no longer be visible on the screen, 'and 

it- can be annoying to have to'i^Qu^^back and forth to checic""the names of 

areas yop want to brighten or overtype. A careful selection of your 

** I 

area names can help, alleviate these difficulties by making the area 
*. • 



names easier to remember when it comes: time to use them.- 



i ■ 



The best way to name full-line or multi-line areas is to number 

. - . ■ V ' 

them from 1 towards 9 on the first template string, and try to reserve 
2-digit numbers for areas in the second (overtype), string. The numeral 
0 can also be used as an area marker, if you need 10 names for th'e^ first 
string.; Lines yhich will never l^e called by number, but only by their^ 
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^ubarea nam^s,* can be civen very large numbers so that^the small n^umbers^ 
will remain "for naming areas: whichv will be called by. linelt"^- 

• ■ . ■ \ ' . ' ^/ ■ • ^- ^ ■ . / 

' < ' The reason for reserving *2-cligit numbers for^tJie ^er type. ^string" 
that they can be- use'd -systematically -^o indicate which "lines will* V 

'6vertype,J7hich ^her lines, ajrid^ ah which order. • One good'way^ ta- dlo this . 
is to ov-ettype area n first , with are3i::^hl , then, with ajea "112 , and so 

on. This metht5d f eels- the most natural,'.tsiilfce- each overtype sequence" is • 

s- - . ■ . . • ■ • • • ■ / V.:--%;V ' \ ' ' 

in ordinary counting order."* However y for\temprlat^^ .10 ot more 

areas in .the first string to >e ' typfed- by line"- number", it has several;;;;. 

sharp ' disadvantages as compared io the 'alternate method of overtyping. 

area n first. wiXh area 2n, jphen'with area.Sn, and so on. The^ 

that if you use 0 as an area name, it i§^ impossible to overtype it with* 

an'are^ named, say, "02", since that name will be counted the same as 

"2" J while it is quite possible to overtype P with 20. . The. second, 

disadvantage (for many-hrea templates) of the first method is that it 

•usually dses some numbers in, the 80 's and 90's for overtype a>eas, tlius 

making it hard to. choose a set of ",very large numbers" to be used for 

lines which will not be called by number.- . (Under* the f^^rst method 

numb.ers like 19, 29, and 39 ' can probably be used for /this purpose^' but 

that's not. as convenient: or as visible as just using the 90's.) And 
' ■ * 

finally, the second method enables you to use 10, 11, 12, and so forth 

in. the first template string, while the first method necessitates 

jumping from 9 to the 19-29-39 'sequence, since the early 'teens are ^ 

reserved for overtyping area 1. Which method you choose will probably 

depend on how common it is - for your templates to imh^ive.,^^^!^ of areas, 

but you should definitely choose one and stick; to it consistet^tly. ^ = 

-/ 'For templates . with a lot of silbareas, the best method is to name 
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■''.*** '-^ 'Z - 

* ' ' * 

them from A towards Z .in the order they will be referenced. One good 

mnetooniter-for'^QVertyping subareas is to^^ use -lower ;CasB* letters as- area • 

markers in the second string,- and, for example, (OB D d). If - there are ' 

jiist a few subareas ±ji the - template, "^afi alternate way of naming them 'is ' 

'with some letter . suggested\by .tSe text, in the area* • For example, if at 

some points in th^'exerqise you will -be brightening, the words "valid" 

and* "invalid" , naminj^^ the • area , doiitalning - "valid" ",V", and the -area 

\ ^ • ' *\ ' ' . • . '--^ J - * ; - 

contajLning "invalid" "I", will make the names very easy to reraeidier* 

3.5 - Positioning the Text ' . * - . 

■ — ' — ' ■ ■ ' " ^ 

^Generally, even if the displayed text^ is fairly small, the author 

. .. * - ' " ' 

• *"• ■- ** 

will \<ant to use most of the screen in the blackboard region rather than 
the scroll region,^ by double spacing the text and surrounding it with 
extra, blank lines. This will usually, give a less cluttered appearance 
to the ^reen,' as well as clarify what is . expected of the student by 
.covering up the old prompts and student responses* "If blank lines are 
to be* added ^to increase the size of the blackboard regiou^^TnosI^^ 
should be put below rather than above the text, since the top of the 



screen is closer to eye level. - In TEMs which contain/only one student 

input opcode (tTiis includes HOLDs), these additional bottom Mnes are 

unnecessary since there will be no ^'old" scroll^ messages to cover up^ y, 

^ , i ■ 
The best' size for the scroll region is that^which will allow only the -^r, 

-a . " 

current "interaction" messages to appear^ Of course, in a derive-class 
opcode, the interaction will be quite: lengthy, •so the author should make 
every effort to tiave templates within suctf\ opcocfes."^ be. as short as 
possible. .* V I 



X 
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3*fr ' Erasures and TEM2"s ' . - ^ * 

\^pNore that^ at. this point, overtyping a multilfne area will be done 
line by line^* That is, the first, old line will be replaced ^by a new • 



one, then 'the sejcxMd old line roy the second new one, and so on. This 



results in a rather meSsy" "flashing", effect. Itr is better 'to.' either 
erase the old ^area,- thea overtype' the old with the rieV, or .to overerase 

- . * - • ' ■ . ■ ' . - ' c , 

tl^e old with tfie new^ then type the new area./ " ^ . ^ 

Whenever the entire screep is to be blanked 'wit;hin an exercise, it 
is better to use . a new template than to erase and overtype with new' 
material^. It is far easier to work with a new template . than to try to 
deal with . the growing cbmplexities • of * a do^le .template, a 
Moreover', >when a student repeats a section of the exercise (with ""A), 
the display actions from the beginning the TEH. up to the time Of the 
HOLD are repeated as to have the- sane initial di^pl^y. Starting with ^ 
a new TEM results in less of. this >sort of screen-retyping;- ^ There are 
only two times whei^e it seems warranted to do a complete erasure. Oi^ 
^is when the author wishes to keep 'the material in the scroll region on 
the screen (say, in a derive-cla^s opcode), and the second is yhea; the 
erasure is desired inside a HOLD, for then 'it is impossible to" get 
exactly the same effect 'with two. dist-i-nct ^^-^^H's. These conditions, 
however, are fairf^ rare, and can usually be dealt with in another way 
almost as easily. . ' 

Even wl:\en a complete erasure is not wanted, it may still be better 

to start a new template and retype ^he unchanged lines rather than use a; 

' \ ^ ' ' ' ■ ■ ' ^ , ■ . \\ ■ • 

double template. The factors that would tend to keep an authql^. JErom: 

beginning a new template are the number of lines that ^siusc stay ott-tne 

screfe'n, and* the amount of discoAtinuity, introduced into the flow of 

information by having these lines erased and, OTen retyped. ^ 
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* For, example, suppose an\exercise contains a question which is 
displayed With one line directing the, student to select ^H^ll - the 
"expre^i^k satisfying some property, followed by a. long list - of 
choices. If this is to be followed by a second" question which asks the 
student to select from the same list the expressions 'satisfying a 

rdiffierent , property, then it^ Would- probably, work bett.er to use a TEM2, 
and simply overtype -the first „ direction with the second direction, 

^leaving the list on the screen. This will move quicker, and since it 
will be obvious that' the list was not retyped, it will also 'free the 
student, from having to xead tlie "ipew' list to discover tha^ it is the 

^same as the "old list. However, if instead, the second question were 

to use the same directions , Sut a different list of choices, then the 

" ■ . ^ . - . 'jj. 

number of lilies which chan^ would be suf f icient to' .warrant a new TEM, 

-i- * • . ■ '> " • 

and probably a new exercise -as ^ » ^ 

4 QUESTIONS ' ^ ^ ' ' J ^ 

Questions in VOCAL exercises will generally fall under one of four 

categories: multiple-choi<:e, true-false, translation, ox^ short -answer. 

Effective use of each of these types of questions, as well as the GQ 

opcode, is discussed below.; ^^^^^-.^ 

• ■ J 

4.1 ^ - Multiple-Choice Questions , : • ^ 

This will. probably be the type of question you wili use ^ost often, 
since the -answer analysis available >in VOCAL 'is most suited to 
situations where all the possible student responses- can be easily 
itemized- A <|Xiestion should be typed on the display followed by a list 
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.of lettereH or -numbered choices. Sonle questions, will conf^ain only one, 
porrect choice; ir/'others, ^the correct answer will be a list of several 



choipes. Here" is a list of ; 'fhe tags and .answer>^nalysis opcodes most 

useful for- a mult iple-^cho ice questrion with sever aJL correct choirs.. ^ 

INIT • ((S XT 1) ' " ■ . ^ 

/"Which of these . .. ... . ?") ^ ' • . • • -gf 

(T "yype the letter (sKindicating your response.")) ' <- , 
R <nuinber of reasonable'^wrong answers by single .-stud ent> - 

A (ALLANS Call, correct choices>) ' . ^- ' V - ' . ' 

CA . .<aGtioh> ' ^ v.- " . V . - , * " . . 

► tZAS .((ALIlANS <subset of 'Correct choices>)/<ac.tibn> . ' 

(ANYANS <incorrect choices>) <actio'n> \ . . 
y (MATCHANY):<action>')- r / ^ 

FAIL" <action> ^ . ' . 



Several things should, be noted about fthis list. ^ Fi^^t, decide upon: 
a ""standard' string to* use as the <promptaction> in- all multiple choice 
questions,- 'and always "ti^pe iit^^^S^ the scroli^egion. The student will 
get used to ^ seeing this prompt and know 1:h^t:;^j^enever it- ^appears, the 
' computer is waiting foV a response ^ to the^^question on the screen. 
Widely varying or Sfpoken prompts may occasionally: , be confused by^a 
student with part of the <againaction>, ' with the result that he will sit 
waiting for further explanation or" prompting. * 

. ■' ' "fc ■*•■■■'*• 

^ 4, 1. 1 Number of Repetitions Allowed ; . . 

" r • ■ " . ' 

The repetitions ("R") . should usually :be chosen as the maximum, 

number of wr^ng responses which might reasonably be given in sequence by 

a student trying to figure out the- correct^ answer.; This way most 

students will eventually get the right answer without b^in^ told, whicli 

is of . course^better for morale. . 

. It should be clarified what we mean , here by a "reasonable" sequenc^ 

^of wrong responses. For example, suppWe there were five letters to 

choose frqn, and the wrong answer analysis, only informed - the student 



section 4»1*1 Number .dfeReoetitions Allowed 

■ \ / ' - ■ * ^ ^ 

whefcher 'a xesp'onse* contained a \wrong choice, or whether it .was 

incomplete.j Then, the student ^ould^ always use the ;inf ormatiqn frotft'the 

analyses* to' figure out^^the correct answer In five tries, regardless of 

'the question content* But this-^ ^oes ^ not: mean that ^ should be 5^ 

because it is* demoralizing for a .'student to be reduced to*-finding the 



answ"er "by meaas of such a ^''process of elimination '• "■T A* "reasonable" 
sequence of answers is one which-. takes into account the content of th^ 
choices, and involves at each step the use. of another ma'ior concept of. 



the lessoni Far from being demoralizing, this kind of s^equence involves 
a generally gratifying process of using the knowledge . one has acquir^, 
of determining which of the' conce{)ts presented' are relevant to fhe 
question. • . " I 

For example, if one had' -just presented the rules' , for omitting 

■ - • * - ' . . ■ ■ V * 

K •■ .... ■ 

parentheses from formulas, 'a multiple choice question might, be given in 

\^ t ■■ ■' ' • ' ■ ■ , ■ 

which each choice . consisted of a pair of formulas — , the left ofie fully 

pai?enthized and the right one with some parentheses omitted* The 

student could ^then be asked to indicate which of the pairs omitted all 

the unnecessary parentheses and ho others • There are probably 3 major 

concepts^ which can be i^dentified in this situation: (1) refcain all 

parentheses which cannot be replaced by cotinective precedence 

■ . " ' ^ 

conventions, (2) retain all parentheses which cannot be replaced by 

right-to'-lef t conventions, and . (3) eliminate all' parentheses which can 

be replaced by either of ^ these conventions. One can assume ^that a 

s.tudent starts out with" at least one of these concepts, and should set R 

= 3 to give him^ a chance to acquire' the others. , (Assuming^^^that the 

choices permit each type of mistake to be made.) 

^ There are situations when R should even be smaller than the number 
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of ^^impottant conceJ)ts invalvedT Occasionally, you will- vant ta point. 

out somefhihg^ about th^ particular "choices which the student onJtted ^c^ 

and in this case repetitions would be useless ^ince the ^correct at^swer 

would ha^e \ been ^revealed in the" first response analysis anyway. And 
^» • * ' • * - ■ 
' ^ • \ ' ^ >' I ' ' • • ' ■ .. ^ ' \ . • * 

when -questions are •irtblud'ed before* all ' the -'information necessity to 

.answer, them, with certainty .has been presente-d (in a "what^'^^o you think 

it will turn>out to be?" " context) ,-7- repetitionts arer^ncalled for> ' .U6^ ' 

. - .i. - . ' V ^- : ^ ■ . \, -I . ■ 

questions^ arijrway, will probably/be simple enpu^h that- they only involve 
.one important . concept (s*one will involve no nfeoor concepts, and be 
included just to alJ.ov .some interaction during a Mry sp'ell'), s8 for * 

the majority of multiple-choice questions, R should r simply be- left ' at^ 

«• . . ' ■ . * . - 

its default value of 1. - , ' 

On the other hand, some authors have suggested that on major 



questions, R shcTuld be somewhat I greater, than the number of "reasonable" 

*■ ■ r > 

wrong responses, to discourage random gu^sing by those students who 
don't want to take time t30 think about a question. .Most of us prefer ta . 
stress 'cooperation rather Jthan coercion, though, presenting questions to 
enable students to get feedback .on /their understanding of the text", 

rather than to force them to think -about it. In short, the number of 

^ - . ■ * 

repetitions you specify may be more a matter of your^ edtacational 

• - ' . ' ■ ■ ' . ■ ' , • . ' ' ^ 

philosophy than it is of effective VOCAL usage. , 

^ • . ■ ' ... 

A. 1.2* -^ ^Wrong Answer Analysis 

* ■ •] ^ ' - " • 

The wrofig^ answer analyses will generally include two types: a ^ 

sequence- o-f ALLAKFS 's to cover r^s^nsjes which omit b^e or more correct 

choice bat contain no incorrect choaces, and a sequence of ANYANS 's to 

cover reisponses which contain an iricorrect choice. Note that when only 



-Section 4. 1.2 . ' • Wrong Answer Analysis 

. • . . ^ / ■ ■ 1- ^ 

one: String, argument ai>pears, ANS has the same eff^cK^s*^ ALLANS Since 
the f ornier, involves slightly less computation, it is^^erable in thesef 
cases." One Ui^tle '"trick': should^ -be mentiptr^J^n-^Vhis context -r- a 
sequence of ANS 's ^ which each contain .^6n,e argument , and cause the same., 

•-..»- . • ^" ■ > 

•action, can be CQtabined int(/one multi-'argutaent ANS as below: 

f ^ ■ ■ ' ■ ■ ■. . ■ ' ' * J J'^^ 

'■' ' „.^(QPMMENT •-'The .followii^ list of analyses is in^f fifcie,nt. ") 

(ANS- "A").,." ■ 'v. ■' ■• ^'^^ ' ' ^' .' • ■ 

^ ; ■ ,(S "¥o"it, got one of • the -correct answers, but: there areMnore.") 

(ANS.. "C")' ~. , ..'C< •"■ '■• . ■ 

(S ""You got -one of 'the correct answers,, but there*, arer more.'*') 

^ (ANS "D") . ■■[ • ' . , 

' (S "You got^ one 6f the correct answers, but there are mo^.") 

■ -" (COMMENT- "This analysis is equivalent but shorter.") , ' 

'-(ANS "A" "C" "D") ^ ^ - . 

(S ."You eot one of the correct atiswers, but there are, more,") 

Remember that whenever .the WAS . tag is used, .the-' last re^sponse 
analysis .opcode stfculd always be MAIjCHANY. The random default reply to 
-a incorrect answer is. generated only when no WA, WAS, or WAL xag is 

-present, ' and in fact, ^ the student types something which marches 

• ^ . ■ . w >*i " . • :/ ^ " 

neither the correct .answer nor one of the listed wrong 'answers, " t^is is 
treated as if he had typed only an ESC* A new line appears, hut ^the- 



<proii^'taction> is not repeated and it is not counted as an atteinpt at 
the' question. So using a Wrong Answer Se4.ect without a JIATCHANY may 
cause a student who. is unfamiliar with tK^ proper format for responses 
to get stuck inside a Question. Thus^ whenever the preceding sequence 
of opcodes is' sufficient to cover eveiry possible' subset of choices; on 
the list, it will be helpful to the student to make the MATCHANY action 
be a reminder to separate, his ^oi^s by co^as or^ 'spaces. 



^ in^ mind that the FAIL . action will be executed instead of , 
rather than in addition to, the appropriate wrortg answer analysis on the 



VOCAL Author Manual / ^ . August 25, . 1978 

final attempt. So it^shqgjd .notify' the studetit that his response is 
wifong, as well as inform him'^f the correct answer. , , 

r .,v At tlie ^end of 'Section'A.S is' a .lengthjf example of the ^se of CQ 

■ i ' < ' * • _ 

oiSilrch includes two multiple ^choice questibns. 



1 , 



^ . 4.2 . True-False Questions - 

^ ; v - < \ ■ . ' ; ' ■■, ^ . - : 

True-f^lsp^and yes^o' questions ,arC^ so straightfoi^ard that there 
\s very little t^say about them. Use the A tag, with either (AFFIRM) 
oir (NEGATE). Often, -on true-fals\ questions this -tag will be sufficient 
for the answer analysis; 'you can let the system generate .a default 
reply. JDri yes-no questions^^ however, such a practice might catxse 
confusion. At one time list of strings from which a- deraultNgreply 

• . ' ' ^ ■ ' 

* was. randomly chosen' 'included "3res" for 9orrect answers and "no" for 

V ^ • \ . ■ • ' . . - 

incorrect answers. ^ If , for example, 'a student correctly Miyped "no" and 
" was told " "yes", he migtit think he was being corrected, and ^hat the 

answer- was really "yes". , We had already written quite a few lessons by 

■ ■ ' ■ • ■ 

' the time. ^ this problem was noticed, and rather than "rewrite them, tl^e 

offending strings were removed from the. list. It may be the case at 

your institution, though, that they have been re^included. . After all, 

for any other type of question, "No" -is a good way of telling someone 

that an answep is wrong. " There is a trade off lietwSen having to avoid 
7 'V \ ■ . ■ ■ ^- ■ ■ 

the default feature yes -no questions, and beiog able to expand the 

I* . ' ' * ' ..." ^ 

{ variability available in these defaiilt replies. 

Notice that no matter what the list of default replies contains 

conceivably there may be cas^s where- you will if/ant to avoid using it; 

For example, confusion could also result from using this .feature in a 

question where the student' had to choo^se between typing "LEFT" or^ 



Sectioa- 4*2^. ' ^ Tfi^'e-^False Questions 

' -/^ ' * ^ . / ■ • 

••RIGHT"* This i^*just one' aspect of* a more general pxipperty of computer 

assisted ins tructi on r namely, that^ a lot is going 'to be happening when 

the ' student -sits down at a terminal wlrich you as ^ VOCAL ^ authdr^o.^iot' 

- ^ ' r ^ / ^ ' 

explicitly^- con tr^^l^ Wfien writing lessons, ,it is important to kee^ .in 
mind the actions which vjill be occurring ''automatically',- since they 
Will have ramif ica,tions for the material which' you specify in the source- 

file. ..- •■ .■■ a ■■ ^ .. 



' 4-3 Short-answer Questions . n 

Under this category we include all questions, other than 
translations, -in whicli th-e response is, not known to be l^Siited -to a 
subset .^fif/'^'gomesmall set of possible choices. Perhaps ""f ree-^answer 
would be fa better 'description. Many questions which seem at first to "Be 



sh6irt^;aaai?w^er^/^ are in fact just multiple-choice questions in 

-disgiiis'e, and should be treated as such in the: answer analysis. Some 

'examples of this type of* quest-fcn are: 

INIT ((S (T 1) "Which line in this invalid derivation" 

'Violates a restriction ^on the quantifier rules?") 
(T."Type the number of the line which introduces an error.")) 



or: 



INIT ((S "Wiich 'Of the axiom^ for commutative groups" 

/"impl^ies that nine^;^us zero is equal to nine?") . 
(T "Typd' the (short) *iame of one of the five axioms.")) 

' ■ - ' A V ': ■ . 

Another type of ."^pseu^o' shortr-answer. question which is 
occasionally found is the..' "copy me' request, used to give the student 
his first experience with typing some Inew symbol. Several attempts 
should usually be allowed. An example follow^. 

INIT {(S "Type" the symlsoliS^ version of the quantifier:" 
•rFor all A%") 
(T "Typei (A A)")) , , . 

' ■ .. - ' ■ . 

\ ■ '18 




'VXAL Author Manual ' ' August 25,^ 1978 

A ■ CEXACTANS "(AJ^)".) ^ 

- R ^ • 2 . ■ = 
was; • (CANS "(a a)"). } 

((COMMENT "This ^' will also *match /(A a) ' or '(a A)'.") 
(S "The $2*. A for the q^iantifier and the $2 A for the variable" 
^ "must both be $2' capital letters." - - 

- , . V (W 500) ' . . . ' . 

V "Try again,")) / - . ' " ' 

I (MATCHANY) ^ \% - - . 

(S "No." • •- . 

^- . - , ' 500) • ■ ■ , , .. 

... . \ >"Try again."),) 

;:FArL (S "That 's -still wrong." , * " ' , 

■ "Try using the HELP. system to- figure out your problem.") 



, . Except in sharply lixaited contexts such as mathematical courses 
where one asks for the solution to an equatiotf-, we discourage includinj^ 
genuine short-answer questions (such as, "IThat part of tKe brain governs 
involuntary ^ motor functions?") in ' VOCAL lessons. The capability is 
there for writing a good short^answer question, using CAS. "^o catch the 
exact desired answer and any common mispellings, WAS to cover any 
anticipated mistaken responses/ and.HINTL to provide a list of hints, 
Bu.t generally, the ^amount rSf care which would have to. be taken to 
provide for all reasonable contingencies t^ould just not be worth your 
while, and teaching . assistants might find themselves swampeci with 
students insisting that their answers should have been .counted right by 
the computer. (Often a decision which would be accepted "gracefully if 
coming from a human grader will be contested when it comes from a 

, computer program — perhaps justifiably, since th^ program cannot react 
to an unanticipated student response by looking at the question from a 
new angle*) These problems can be easily avoided with little ^loss of 
pedagogical* value by rewriting the question in a multiple-choice format 
(for example, "Which of the following parts of the lirain governs 
involuntary motor functions?")* 
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Section 4.4 - Transjation Questions 

■ / " ■ ' ■ ■ ' 

•-• 4*4 Translation Questions • r-: \- ' * - 

* , This type question, which dses the TRANS opdode in answer 

analysis i . is ' relevant only to course's which use the logic machinery. 
Usually^ the qtriestion will be a request to translate an , English sentence 
into one of the formal languages accepted by the proof checker. Some of 
these will use the Q opcpde, and will Either appear alone orJ/Ce followed . 
by a derive-class opcode using the. symbolized sentence. . Others wlj^l^use 
the SYMB opcode (see [3], Section 2,14: Derive-class Opcodes). 

The number of j'epetitl^s allowed should be between 3 and 5_, 
depending on the complexity of the translation. Symbolic sentences are 
often rather long? there is a^'^lot of. room for making simple non- 
conceptual erfors \ like typing a wrong letter or omitting some piece of , 
th"^e formula which one meant to include. The studenr should be given a 
decent chance t* correct all these careless errors before failinj? the 
question. (The program helps put in this regard — when a mistype 
results in a str:^^ which is no^t a legal /formula, ^the student is 
infotmed of this and the mistyped: response is not counted as an attempt 

at the question.') But if a student cannot get the solution in 5 

%', ■ . ' ' ■ ' • 

S ■ 

attempts, he probably has a conceptual problem, or is failing to, tajce ^ 

• . , , 

into account some basic feature of the sentence. Additional repetitions 
of the same question may only lead to frustration with the program, 
while revealing the" correrct solution, perhaps , along with some comment^s-. 
on the important ideas in it, will enable the student to" move quickly on 

. _ . • - - - • 4 ' • 

to the next question with an increased understanding. 

In tranislation questions, perhaps more than any other type of VOCAL 
exercise, care should be taken to inform the student t^hy an incorrect 
response of his is not accepted. In particular, try to provide separate 

• ■ ' 20.. ■ ' . 
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analyses for (1) fori^ulas which are logically equivalent to the given 
'English^ sentence' but represerft poor paraphrases-, and (2) formulas which 
involve an error in' logic* Translation of a student's incorrect 
response back into English, and presentation of a *^ counterexample may 
both be helpful in 'this ,cont(axt<. In addition^ you may of ten, want .*to use 

CAS to distinguish between the best tt^slatioa, * or the one which will 

^ . , ■ 

be used in the rest . of the exercise, and other acceptable responses. 

The following ^wo Examples illustrate these points. » * ^ 

ITEM " 

Translate the sentence: ^one non-whites are disadvantaged. . " % 

■ ■>■.:•■ 

Let W(X) = X is a white ' : 

D(X)''= X is disadvantaged ' %1 ^ ■ 

■■ ■ ' ' , ■ , ' 

Symbolization: (E X) ( NOT W(X) & D(X) ) ' %2__ 

FFFFFFFFFFFFFFFFFFFFFFFFF ' - ■ 

The sentence NOT (A X) ( D(X) -> W(X) ) would be read as: %3_ 
GGGGGGGGGGGGGGGGGGGGGGGGGG 

"^Not everyone who is disadvantaged is white', which is logically %4___ 
NNNNNNNNNNNmNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

equivalent to the original sentence, but^^ not a jgood paraphrase. %5 

(Q • . . - 

INIT ((S (T 1) 

"Now translate this sentence\Lnto predicate logic") 
(T " . . \ 

Type a formula of predicate logic.")) . ' 
R 3 

A (TRAiK " (E X) ( NOT W(X) & DQX) ) " ' ^ 

" (E X.) ( D(X) & NOT W(X) ) ") ' 
CA (S ((T 2) (B F)) . 

"That's ri^ht.") 

WAS ((TRANS " (E X) NOT ( D(X) -> W(X) ) " , 
" (E X) NOT ( NOT D(X) OR W(X) ) ") " 
(S "That's logically efquivalent to the sentence" 

"yoir were supposed to translate," 

"but it's not -the answer we Want." ' - 

"Try expressing it in a simpler way.") * 
(TRANS " NOT (AX) ( D(X) -> 17(X) ) ") 
(S "Wrong." S 

((T 3) (B G)) ... 

"Your response would be read ras:" 
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^ ((X 4) (B N) (T 5)) 

"Not everyone who is disadvantaged is white." 

, ^ (w 5oa>, ; " 

"It's logically equivalent to the sentence" 
"you were supposed to translate," ^ ' * 

"but it rsn't a good paraphrase." 
"The two sentences would probably" 
"appear in -very different arguments* ") 

(w 2000) (E 3.4 5^)) • ' r- ' ^ ' 

(MATCHANY)-. . . 

(S "Wrong.* Trx again.")) 



\fail (s <(t ^) (b f)) /" ■'^ 



"Nope"^ that's stili not it.*') 



)1 

• ■ ^ ■ . 

■ ■ . ' ■ ■ - . ■ "Sh 

Let , J . = • Joe M =. Mary Jl-fr, . 

- . B(X) = X is a boy 0(X.) = X owns' a car : C;^ ■ - 

" - ■ " -0 • "'f ■. ; 

D(X,Y) = X dates Y ' \ Zl 



Translate; .The only boys whom Mary dates are . those who own cars.%2 
Translation: (A X) ( D(M,X) & B(X) -> 0(X) ) , - %3 



(Q ' "... \ ♦ ' ■ ■ - > 

INIT ((S (T 1) ^ . 

"Use these symbols to translate the sentence:", 
(T 2) ^ . ■ - - ■ / • 

, • ' ■ "The only boys ■ whom Mary dates" are -those who own, cars." 
(W,,5D0) (B 0) ^ - . 

"Be sure yoii type* the letter $2 0'" ' . 

"and not the number zerol")' ^ 
(T "Answer by typing^-in a fonaula.")) •> 
R 4 , ■ ' ' " ^ . ■ ■ ' ' \. 

. CAS "((TRANS "(AX)( D(M,X) &B(X). -> 0(X) )"). 

- (S (T 3) - \ 

••Very good.") . ^ ' . ' . ^, 

(TRANS "^(A X)( B(X). & D(M,'X) -> 0 (X) )". : 
"(A X)( D(M,X) -> B(X) ->'0(X) 1" 
"(A X)( B(X) -> D(M,X) -> 0(X) )•') 
(S "Yes, 'that's a. correct translation." 

(T 3) ; : . - . .; ^ 

"But we v/ill^ be u^ing a slightly - different one in the 
^derivation. ") ) • 
/ WAS ((TRANS "(A V.fi D(M,X) -> B(X) ^& 0(X) )" 

/'(A X)( D(M,X) -> 0(X) & B(X) )") 
^ (S "No^ your symbolic sentence, means: " , 

"Mary-o^ly dates $2 boys who own caifs^" 
"which iS' not quite the same thing." \. 
(W 500) . ^ : . . 

• "For example, the sentence otiythe screen" 

"leaves open the possibility that Mary datea $1 men*^ 
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"regardless of whether or ntft ^they o,wn cars*") - ' 

(MATCHANY) , ^"^^ ^ ^ . ^ ' 

^ " (S "Sorry, that ^s liot ^ correct translation.")) 

FAIL (S "Wrong." 

"Several translations are equally acceptable,'! • : 

. (B 3) ' . \ 

"but this is the one we. will use in the derivation.") 



4.5 Controlling Branching 

The Q opcode , can also be used to let th% .student directly control 
part of his path through the course, as in this VOCAL segment: . \ , 
IQ 



INIT ((S "The next exercise contains som? additional material' 
"on non-commutative groups." ^ , 

"It's not used in the rest of the 



"but you may find it interesting." 
(W 500) ^ 

"Would you like to see this material?") ' . 

(T "Type Y to see the extra material, or N to skip it.")) 
- HINT (T" - ' — 

The extra material consists primarily, of common examples ^ 
of systems which behave as* non-commutative groups.^') 
CAS [(AFFIRM) 

(S^ (COMMENT "fall through; to next exercise") "Good." 

"It's nice to see a little intellectual curiousity ; ") 
(NEGATE) 

: ( (S (COMMENT "skip around next exercise") 

"Fine. We'll go*on to the next topic*") , 
^ (GOTO 11 4)) 
(MATCHANY) " . . , 
((S "You must have acfcidently mistyped.". 
; "We're skipping the extra material," 

"and going ahead to the next topic." 
."If you really' meant to type a $2'.Y," 
^ "you' cat^, "still hear more about, commutative groups" 

"by loofeiiig at Exercise;3 of this lesson in Browse Mode.") 
: . (GOTO :ll 4))] . . \ 

] • • . " . V'' ■ 

If you are going to use questions in this way, it should be made' 

clear to the studentis at the beginning of the course that typing H for 

..." J 

a hitit in this context will, give a further description, of the bpHonal 
material. Notice th^atr any reply is counted correct, so that ;^hfe^ 
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Section 4# 5 ; ^ . Coti\rolling Branching 

student's decision cajcinot adversely affect his. cumulative correct-answer 

" • • ■ f " ■ ■ ■ . ; ■■, ■ - 

score, which is used to control non-voluntary »branchin^* Notica also 

that t.he GOTO opcode occurs outside the » accompanying Speak. Waits and 

compiler-specific opcodes like ^ COMMENT;^ are the only non-display-type 

" ■ * ♦ * • ^ ^ 

-opcodes -whLcli can occur within Speaks, * . ^ 



4.6 Cascading Questions ' 

^ * ■ ^/ . 

" ' ' ' ■■ * 

Although any" type of 'question can form part of a CQ, there are .some 



<j \ 



things vrtxich deserve to be said about effective use of "this opcode. You 
may want to occasionally include a sequence of review -exercises in your 
course; cascading questions axe very useful in thi^ context. The first 
^tier' of a review cascade should be a question which, though not 
necessarily difficult, calls upon a broad spectrum cSf past material and^ 
contains enough choices to discourage random guessing. This will serve 
to weed out the students wUp need more- review from t;Iiose who can' be 
allowed to move, on to new material. The succeeding tiers should be 
simpler questions, written more to remind the student of mate^rial he. may 
have- f orgott^ than to test him on his retention. Two or three CQ's, 
e*ach containing about 3 tiers, can thus ^form a teview session which 
adjusts to the needs of different students. • ' 

Another good way to use CQ is in pairing, a difficult exercise with 

■■■ • . : . , • * " ■ 

an ^sier one, or an exercise which brings out an important new concept 

with a' second one .which uses the same co*ncept in a similar way. \This 

will (1) enable students who miss the first question to raise their 
*^ * 

morale by getting the next one right, and (2) promote retention of the^ 

' .. • ■ * ' ' ■ ^ 

relevant concept by allowing the student to use it immediately. Don'^t 
neglect this use of CQI Often authors avoid using CQ very often because 
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the increased' ^number of questions makes ^a - lesson seem too long, but 
actually very \ew of ^the .""back-up ' questions will be s.een by any one 
student, so. the:lengtli of the course in student-hours does not increase 
very much when '^CQ's are used. Like detailed WAS analyses, any given 
'Segment of extra material will be seen by a small' percentage of 
students, .yet evety student will see enough of them to improve his 
understanding of; the^subject. It's a case of quantity in the source 
file coming out as quality in the actual course. 

' Hereris an example of CQ used in a review exercise: 

.4. 

(EXERCISE 10 "Review .of ^Terms'' - , 
[AUDIO " , • ' 

(TEM2 • 

Which of Che following expressions are terms ? . Zl' 

^' 1) Thomas Jefferson 7) (A X) (X + Y = Z) 

. AAAAAAAAAAAAAAAAAAAA , " GGGGGGGGGGGGGG^GGGGGG ' ■ . ' 

2) is preposterous 8) X^+ (Y+Z) - %_ 
BBBBBBBBBBBBBBBBBBB HHHHHHHHHHHHHHH 

3) 6 9> every dog on the block %_ 
CCCCC . N , IIIIIIIIIIIIHIIIIIIIIIIII • ; 

4) |X + 3 = 6 1^ 10) the current President of the USA%_ 
DJ)EfoDDDDDI)DM ^ JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 

•^«.-5). P(Y) - 11) X hates Y, and Y loves Z %_ 

' EEEEEEEE . KKKKKKKIOCKKKKKKKK^^ 

•6) Y 12) (E X) ( X + 2 ) ^ . %2_ 

^ FFFFF. " LLLLLLLLLLLLLLLLLLLL 

DEFINltlON: A term is an expression which denotes a specific.. • ^ 
individual, or does so when the variables in the expression 
are replaced by terms .which do denote specific individuals • %1 

•• ' ■ ' ■ 

VJbich of the following expressions are neither terms or -formulas 
II • ■ . ' ' ■ 

(CQ , . ^ 

[INIT ((S (T 2) ■ . a 

r. "In the .last exercise, " 

"you identified the' fornulas on*- this list." 

, • ■ ■ '-^.(T ly - '■ . ■■ ^ ■ ■ , ■ ., . .• 

V v "Now. find the $1: terms.") " _ . 
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Cascading Questions 



Type the numbers which precede the terms on the list.")) * 
HINT ' (S tX^3) ^ ; 

. "Here fs the definition of' "term' again," 

• ^ ^'•'in case you'd like to^refer to it*"). 

A •'^ /(ALLANS "1" "3" "6" "S" "10") 

CA V (S "Good*" . • * ' : 

(B A C F H J) I . , 

"You found all five terms."). 

„ „ wAs_ _ x(ALjj^s . !' 3."... 'rev^.' :nl (r:)^ „ ,„ ; ^ i..^ 

^ (S ^"Almost, but not quite." . ■ 

' (B C F H J) . 

"You only listed four of the five terms Here*"' ; 
'^(COMMENT "omitted': George Washington".) 
"Try to find the one you skipped, and remember that" 
"$2 constants are a type of term*") ^ ' ^ 
' • . /^fALLANS "1" "6" "8" "10")' 

(S ."Almost, but not quite." ' . ' 

(B aViI J) 

"You only listed four .of the five terms here*" r 
^(COMMENT "omitted^ 6") ^ - ,/ 

"Try to find the one you skipped, ^nd remember that" 
"$2 /constants are a type of term.")^ . ' » 

(ALLANS "1" "3" "8'' "10") 
(S "Almost, but not quite." ' ' - 

(B A C H J) ' : . ' 

, V "You only listed four of the five. terms here." 
(COMttENi "omitted: Y")' V . . ' 

"Try to find the one you skipped, and remember that" 
"$2 variables are a type of term*") 
(ALLANS "1" ;'3"*"6". "10") ^ ^ - 

(S "Almost, but not quite." ' 
^ (B>^ C F J) . 

"You only listed four. of the five terms^here." 
(COMMENT "omitted: X -h -(Y + Z)") / • 
"try to find the one you skipped, .-iind remeiriber ,that" 
"terms can contain $2 operators.") 
. (ALLANS "1" "3" "6" "8") 
: (S "AlmostV but not quite." . : . 

(B A C F H) , - ■ - X. „ ^ 

"You only, listed four of the five terms here.^, • 
(COMMENT "omitted: the current President of the USA") 
"Try to find the one you skipped, and remember that" 
"anything which denotes a' specific individual is a term^") 
(ANYANS "4" "5" "7" "11") 

(S "You listed at least one of the $1 formulas," 

'Vhich were identified in the last exercise." ' ' 

"An expression cannot be $2 both a term arid a formula.") 
(ANYANS ."9") . 
. (S : '.'No, line 9 cannot be- a term" - ■ / 

"because it% deno tes/ a whole $r group , of individuals.-"^ ^v /^^ 
"To symbolize this expression you would need" 
'a universal quantifier and a predicate," . 
-"as well^ as a variable. " , - 

(W 500) . , ^ . 
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••Try to find the five terms,") 
(ANYANS "2") , V ^ . • , 

(S "No, line. 2 iS a $2 predicate, -not a term." ^ * • ■ t 

• "Try to find the five terms.") • 
(MATCHANY) . ' 

(S "Wrong. " \, 

"You must type the numbers ^»f-^l five terms. on the list." 

"Try again to find them.")) 
F^AIL (S "No, '^ou still haven't 'listed the five terras." 

(B. A ■ C:*„F H . J) ^ ^ 

"They are lines timber: 1, 3, 6, 8, and 10.") 

UNIT ((S ((OT 1 11) (U 2)) 

"Finally, list the expressions" 
'Vhich are neither terms no-r formulas.") 
(T " 

Type t'he numbers which indicate your answer.'-)) 
H 2 • . . 

. -A (ALLANS "Tl "9" . "12") 

^ CA ^ (S (B B IIO 

"Right!") ' 
WA V (S ;Vrong." . 

"There .are three expressions on this list" 
"which are neither terms nor formulas," - 
"and if you were paying any attention to the last two 
^ questions," , ' . . . 

"it 'Shouldn't be hard to find them.^' 
'•try again.") * ' > 

^ FAIL. (S "Wrong again." - . ^ - ' 

(B B I L) * ' . ^ 

"The answer is lines 2, 9, and 121") 

'3 . ' . . ' :^ 

) (COMMENT "end of cascading question") 
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